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REPORT UPDATE (500 words-It is not necessary in this public report to disclose your institution's proprietary information or intellectual property.)

In the Triplett lab work on defining BM7, the growth medium used to cultivate Liberibacter crescens, continues. Another
approach to eliminating unessential components of the media is underway. Since L. crescens is highly similar to L.
asiaticus (75.5%), we assume that knowing the exact components will eventually contribute to the development of a
medium formulation to sustain L. asiaticus growth. In order to achieve this, our approach seeks to break down the main
constituents of the BM7 medium to determine which are essential for L. crescens growth. Keeping the basic elements
such as buffering conditions and pH, which are already defined, we are simulating BM7 original conditions, but eliminating
some of its components, including, mainly, those that are undefined. If L. crescens is able to grow without a specific
ingredient, that component will be deemed inessential. Any essential, undefined component will be broken down further
into its exact components, if possible, to attempt to understand which portion is truly indispensable. Once defined, these
components will be added to the already formulated components established just before. The process will be repeated
until we develop a defined medium that supports the growth of L. crescens.

BM7 main ingredients include ACES buffer; TMN-FH, which is a Grace’s Insect Medium enriched with yeastolate and
lactalbumin hydrolysate; and Fetal Bovine Serum (FBS), the last three being complex undefined nutrients. By now, we are
working in evaluating the growth of L. crescens on the BM7 control, as well as removing the TMN-FH, or FBS or both from
the BM7, in order to determine which of the components are the most essential for L. crescens growth. We are also
breaking down these main components by replacing the TMN-FH component in the BM7 medium by the Grace’s Defined
Insect medium with and without enrichment. We believe that breaking down the components of the BM7 one by one will
lead us to define a medium for L. crescens.

Using transcriptome and proteome data, work continues on uncovering what genes may be essential for growth of L.
crescens in culture. This may give clues to why the uncultured Liberibacters remain elusive. We may also be able to use
these genes as targets for antimicrobial applications.

In the Davis lab, work continues as stated in the previous report. Medium BM752 was selected to test the effects of
additional ingredients on the growth of Candidatus Liberibacter asiaticus. Addition of nicotinamide adenine dinucleotide,
nicotinamide adenine dinucleotide phosphate, uridine monophosphate, CoA, adenine triphosphate, and riboflavin did not
significantly enhance growth. Further supplementation with fresh yeast extract had no effect. Riboflavin and zinc sulfate
seemed to have a positive effect on growth and further tests are underway.

In the Hilf lab, ARS and Galaxy Diagnostics have negotiated a Material Transfer Agreement that will allow ARS to test their
proprietary media as a possible growth medium for Liberibacter. Galaxy provides diagnostic capability for the detection of
potential Bartonella spp. infections in humans and animals using their proprietary media. Bartonella is phylogenetically
and taxonomically related to Liberibacter and historically species of Bartonella were difficult to culture or could not be
cultured. This is an issue Galaxy appears to have solved to a certain extent. Galaxy approached ARS in fall 2014 to
partner in testing their media formulations to see if any would support in vitro culture of Liberibacter and the two entities
have arrived finally to a mutually acceptable agreement which allows this to occur. ARS should receive the first shipment
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